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An Ac<:omt 

Comrning f ^^ Refolution c/ Equations in Humbeis-, tm 
fArted hj Mr. lohn Collins. 

This Account fliould have been annex'd to what was dif- 
conrfed ofMonfieur Shfim\\\sMejDkhein die precedent Tra6l» 
if then we had found room for it. For, the Reader having 
there underftood , how farr the Geomttrick part of Algebra i% 
advanc'd by that excellent per fon , 'twas likely , he would 
be inquifitive to hear fomewhat concerning tl.e Exegeps Nu- 
merof* , or the Refolution of iSquations in Numbers. For 
whofe fatisfadion herein, we (hall here infert tlie Account 
then omitted , being part of a narrative , formerly made by M,. 
lohft Cdlim touching fome late Improvements of Algebra in 
EngUnd, opon the occafion of its being alledged , that none 
at all were made (ince j>es Cartes. 

i^ It hath been obfcrv'd by divers of this Nation, that 
in any ^Equation, howfoever affefted, if you give a Root, 
and find the Abfolute number or Refolvend (which Vieta calls 
Btmogeneum Ctmfaratimis) and again give more Roots and find 
more Refolvends , that if thefe Roots or rather rank of Roots 
be affflm'd in Arithmetical progrefllon , the Refolvends , as 
to their firft , fecond or third differences, &c. imitate the Laws 
of the pure Powers of an Arithmetical progrelfion of the fame 
degree J that the higeft Power orfirft term of the Equation is 
of. e.g. In this Equation aaa—3aa+ 43^ N, '^ 

t. dif \^. dif. 

'C fol vends will be -^ 5 » 
^ I found to be \V'A 

To wit the 3d. differences of thofc Abfolutes are equal, as, 
in the Cubes of an Arithmetical Progrefllon. 

a. To find , what habitude thofe differences have to theC*~ 
tfpim , of the Equation, 'ist beft to begin from an Unit. 

3. l&iany Arithmetical Progreflion, ityou multiply Num- 
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bers hy pirs^ you fliall create a rank of Numbers wbofe 2^,, 
differtnces are equal •, and if by ternaries ^ then thc3< differen- 
ces of thofe Produds fhall be equal. And how to find the 
greateft Produti of an Arithmetical Progreflion of any number 
of terms having any common difference aflign*d , contained in 
any Number propofed, isrtiew'd by Palcdm his f ra(ft S Tri- 
angle Arithmetique y where he apply's it to the Extra(5i:icn of 
the Roots of fimple powers. 

4; h appears. How this rank may be caried eafilyby Ad- 
dition, till you have a Refdvend either equall or greater or U^ty 
than that propofed. 

5. When you have a A/4j>f z^i Mims^ you mvf metx^oh 
as many more termes^ in the Arithmetical Progrellion as yoa 
\*ill5 ^'^^^ is to fay. Subdivide the Common difference in the 
Arithmetical Progreffion^ and render ii Icfle 5 and thenrenew^ 
and find the Refolvends , which are eafily obtain d out of the 
Powers and their Coefficients , which are fuppord knowiie> and 
may be readily raifd ftom a TaMe q{ Sa^am ^ipdCJ^^^j^&c. with 
which kind the Reader mayb^ hxmm HCftldini Centr^Urju 
and Babingtons. Fmmrks •• By. this means you way obtaifHiivfrs 
Figures of the Root 5 and then the General Method oivietn 
2fd Harriot runs aw?iy mor? eafily 5 ^nd is fo f ar iroprov'd, 
that after any figure i§ pla^'d ia the Root , moft^certain Cha^ 
raiSers are given to kopwby aide q( th^ S^HeqnQm Dividend 
and DiviJ^r , Whether the figure before affum'd be too great 
or too fmall : or laftly it may w^U be concluded, that^ as in Lo- 
garithmes, whenyoEpropofeJucb an one as k not abfoluteJy 
given in ihcCa^pfi^ you doe by Proportional Work ^ ufingthe 
t^id of their ffrft difif^rejic^s (when their Abfolute Numbers dif- 
fer by t;;?/^) find the abfolute Number true to 5. or 6, places 
further than the Camfi gives it (the reafoa whereof is , that the 
firft Differences doe likewife agree to about the fame Number 
of places that Ifay, the like may be done in e^quations, af- 
ter divers of the firft figures of the root are found 5 provided 
there be the: like^ agreement • ift the. feft differences of the inter- 
poled Refolvends^ 

M<»reover we oughi here tdjtakenoticeola'morefiibtjle kind 
of Interpolation^ common to all gradual Ranks or Progreffion? 
of Numbers^-whereiii Differences happen to bo equals Of which 
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kind the Reader miy find Examples in iriggii Arithmeticd L6gd- 
rithmicd et Trigonometria Britannm , relating to Logarithmes > 
Sinis/andthe Powers of an Arithmetical Progreflion : But the 
method there delivered maybe rendred more eafy and general , 
*viz. by aid of a Tdble of figurat Numbers, by deriving 
Generating differences /i?ii?^^/ , from thofe rit;^;^ ; a do<arine> 
that eafily flows from MercAtors Zogarithmotechnid , and of 
ufe in the Cafe in hand , (hould we fuppofe thefc Powers and 
their Coefficients vnknown, or a Tabk of Squares and Cubes 
wanting, and give nothing mpre^thaii a few Rejohenis belongiag 
to equal Moments or Spaces. And this may likewife be of 
good ufe in duaging ^ when having the Contents of a Solid , 
for every 5^ Incnes, more or leflfej given^ without knowing the 
dimenfions of the Figure^ and even in moft Cafes, when the dif- 
ferences are Progresfive of one kind, without knowing the Fi- 
gure it feif^ having nothing given but its Contents at feveral 
eq^ial Parallel diftances, each uich diftance may be fubdivided ^ 
and made as many as you pleafe,and the refpei5ii7e Contents 
found by this general Method of Interpolation,* 

"^Hnz. ihe Author (M. CoU Af^^^ ouc Root IS obtained^ the 
lins) hi,vdngexfim*imxtzw% Methods of //j^^^^if/^/W and Others wiH 

^SrSri'^wi^ffi^^^^^^ the Equations foas to obtain 

thereof with Examples^ hath lifie- motc y and coufcquently all of them 
wijc handled this mrkof intcrpo^ 5 ^ j^ jg eafy, by a Table of figurate 

lation , and mxkts tU Logarithmes v -r t. • ^ /* w* ^miui.v. 

true to %$. or 30. puces of fi. Numbers to give the fum of any fuch 
guresbymeerVivifioniorFropH' Rank Or any term in it relating to a 

t"fc^S«f,St?S-tS- known part of the ^mV. of Equalsor 
fsrii which ins 'tiftbtre iiiuftrn- Roots-, DUt^ cofiverfo , giving the JRe- 

tiifJiTi^IfKll'JyT.i !r f'^'"^"^ f ^"^ the Root, corns to an 

enougb.T.itf rath ilreniy been com- ■'r; ■ j-rr t i ,- , 

miinicitei , fome Months fince, to tquation aS dlfllCUlt aS that propofed ; 

fom of the Members of thtK. So- as in D. Jrallfs his Chapter of Fi- 

cKty,andmjbeexpeatdhertaftcr. p^^^^^ NumbcrS. 

7. Some affirm, they can give good Approaches for the ob- 
taining a Root of any /^r^povver, 4/ff/f^ Equation, or for the 
finding of any of the mean Proportionals in any Rank between 
two extreams given. 

8. Others pretend tohavefoundout a method (incited there- 
to by an example in Albert GerarJs Invention Nouuelle en Algehre 
a Am^erdAm 152^0^0 much, by comparing ofE^juatioBSjXoin- 
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creife or diffiinifli the onkiiownEoot of Eqaatioft^ as to render 
it a whole number (or lefle differing therefrom, than any Error af- 
fign'dj) and by AlkrP Gerards Method of Jliqm farts to find 
the fame^and thereby the Root fought ^ although it be a MiKC 
Number^ FrafitioOj or Surd. 

Probably this may fympathife with what is promifed by the 
Learned HpJdmim in Anmxis GeimttrU C^iefuns^ where he 
faith,.he intended not then to publifli certain Rules, he had ready^ 
whereof one waS, To find out all the irrational Roots both of 
Literal and Numeral Equations. This muft be underftood when 
fuch Roots are ppBle 5 for *tis cer tain, there are infinite Equati- 
ons, whofe Roots are no ways explicable, either inwholc or mixt 
numbers^ Fra(5iiions or Surds, and can be nootherwifc explained, 
but by a quam froy^ime. 

9. The Author of this Narrative confidering^ that the Co- 
nick Sections may be proje<5led from leflerCircki placed on the 
Sphere , and thence eafily (otherwife than hitherto hath been 
handled j defcribed by Points ^ and that by their Tnterfe<aions 
fome Spherick Problem is determined, accordingly hef ound, tha t 
this following Problem according to the vaiious Scituation of 
the Eye, and of the Pro jewing Plain, would take k all Gafes. 

The Diftances of an unknown Star are given fron$ tm Stars of 
knmn Declination and Eight J fcen0on *j the Declination and Jftight 
jfcenftm of the unknown Star is required* 

And faith, he hath obferved, that, admitting the Mecha- 

liiime of dividing the Periphery of a Circle into any number of 

equal parts^or (which is equivalent) the Ufe of a Lineof Chords, 

that this Problem^, wherever the Eye be plac'd, may be refolved 

by Plain Geometry, and yet the Ey ihall be foplac'd, as to de- 

termin it by the Ititerfedions of the Conick Seftioos 1 confe- 

i|uently thofe Points of ImerfedJion(the Species and Pofitioo 

of the figures being given )may be found without defcribing any 

more Points than thofe fought^ and the Lengths of Ordinates 

falling from |hencc on the Axes of either figure calculated by 

mixt Trigonometry\, and hence likewise the Roots of all €0- 

kick and Bi-qmdratick Equations found hy Trigonometry 

For giving from the Mefolak mentioned the Scheme that 
6nds tliefe Roots^ it will then be required to fit thofe Smims into 
€ones^ which have-^eit FerUx. either in the Center 1 or an af- 
;ncd poiit in the Sulace of the Sfh€r€> to which they 
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relate as proje^ed , and proceed to tfie refolution of the PioB- 
km propof'd: And how to fit inthofe Sedions/ee the 7. books 
of ApUonius ^Mfiargm ^ the jd. Volume of Des Cartes' s LetteiSg 
Le$tmdi Gcomttrk^ fractica^ Anderfonti Exercitdt, Cmnetrks. 

As to the Problem itfelf^ it is dcterminM ©n the Sphere by 
thelaterfcdioHSofthetvvo leffer Circles of Diftance^whofcP/?- 
ks are the known Starrs^ And this Problem hath divers Geomc- 
trick ways of refolution^ 

1. 3yPldmGe0mttrj (in the fenfe before- mentioned -^ )Sup- 
pofing a Plain to touch tht Sphere at the North- f&lei if the Ey 
beat the South-pk^ projcdiing thofe Circles into the fiid Plain^ 
they are ftiUCirclcs(byreafon of the fub' contrary Sedlions of the 
Vifn lCon€s)whofe Centers fall in the fides of the Right-iin'd 
Angle^made by the Proje^ed Meridiam, that pafs through the 
known StarrS',and thus the Problem is eafily folv'd in this manner, 

2. If it be required to be performed by Gcnick Gconjetrj^ m 
one cafe it may be done, by placing the Ey at the Center of 
the Sphere, and projefticg as before j to wit, when the lon- 
ger A$ces of the figures being produced concur above the Vertij^ % 
Here the Prdlem is determined by the Interfeitions of t^vo Co- 
nick Se^ions (whereof a Circle cannot be one 5 unlefs its Cen- 
ter be in the Axis of the ether figure. ) And in this fecond Cafe 
thefe points of Inter fc<5lion fall in the fame right linaor proje^^-^ 
cd Meridian^ they did before, but at a more remote diOanci from 
the Pale-point , to wir, inthefoimerSuppofit'on y the Solac 
diftance was meafur'd by a Right line,, that was the double Tan- 
gent of half the Arch 5 here k is the Tangent of the whole Arch^ 
Hence it is evident, how one Pf^ju^-/i>,^aiay beget another ^^ yea 
infinite others , altering the Scale | and how the leffgr Circles 
intheS/^r^i?j"r4^i^/VitProjedlionheIp to defcribe the Conick Sec- 
tions in the Gmmmick P to] t^ion: But (to reduce the matter 
to one common rddius) if we foppofe two Spheres equal^ an i fo 
placed about the fame -ifl^^ $ that the Pole-point of the one fliill 
pafs through the Center of the other, and the Xouch*p!ain to 
f afs through the faid Center or Pok- point, and thata lellcf Cir^ 
cie hit h the fame p:fition in thecna as in the other • Tftea ^ if 
the ly be at the South- Pole of the one ^ it iiat the Center of 
the Oilier | and any projeded Mmdim drawn from the projec- 
ted Pak-poim tof afs thioii|hboth,the,g»|^^on$of riiefeie' 
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fer Circles^ thediftinces of the Poiats of interfeftion are the 
Tangents of the half and the whole Arch of the Meridian fo in- 
terfered. But as to the Points of laterfeiSion 5 which determine 
theProblem propofed^ they may be found without the aid of the 
former way, from a Gnoonmkkmi Sureogrdfhick method of mca- 
fofing and fetting off the fides and angles of Spherical Triangles 
in thofe Projeftions, which is ncceffary in what follows. 

5 , It the Problem is to be performed by Mhct Geomttrj , as by 
a Circle and cither iPdrakU, BjperhU^ oxElliffts ^ the Cir- 
cle may be conceived to be the Su^-contrary Sedion of a Cons 
proje^Sed by the Eye at the S mth-ppU.znd any of the reft of the 
Sessions by the Eye at the Center of the Sphere. 

4. Ir by c ny of the Comk Sections however poficed 5 the pro- 
jecting Plain may remain the fame^ but the Eye muft be in 
fome other part of the Surfaa of the Sphere^and not in the Axis. 

Thefe things were mention d to invite the Learned 
to their Confideration : I (hall only further adde ^ that we can- 
not (ay,vvhat may be expcde J from the labours and endea- 
vors of divers Learned men of this Nation ^ particularly from 
Dr. Wallis ^ who hath fo excellently refolved and conftru^ed 
all Cuhick z^quations at the end of the fiift Treatife of his epe- 
ra Mathematica by aide of a Cubick ParahoUfter^ mentioning, 
that by fuch Curves the Roots of all ^Equations may be found: 
And who hath promifedt Treatife of Algekaznd Angular SeffU 
$n$^ wherein the Reader need not doubt to meet with facisfaiSlion 
in thefe Myfteries.Nor ought we to omit ihe mentioning of the 
Modeft and Learned Mr/JS^rwp , who (among many otiier ex- 
cellent Sub) ds, and particularly his Opticksnow, at thePrefs) 
hathperform'd^what thefamous Italian Geometer ji^/V^. A. Rkci 
hathpromif'd mExercitat. Ceomttrica (^xmt^d at Rome 1666, 
and lately reprinted here) about C^w^/ of feveral degrees, that 
krve to determine and refolve all ^t^qttations ,- which hath like- 
wife been done by ocher Learned men of this Nation. 

An Account of Books. 
I. P R iE L U D I A B O T A N I C A Roberri Morifon 
Scott Aherdonenfis.Lotiym^mi^m^M^ac^ AlleHr%i669, inSa. 

This Prelude of this Excellent Bocanift hath two parts •, The 
firft gives us an Alphabetical Catalogue of jll the Planes In the 
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